



















































































REQUIREMENTS FOR EQUIPMENT / :
The requirements for equipment to be used \

iis product are similar to those
used with methy! bromide. :

Atmospheric Chambers

A suitable chamber can be constructed for low cost fumngatlon The chamber
consists of a gas-tight room with an appropriate door and a minimum of equip-
ment. For even gas distribution, an applicator, exhaust blower and a small fan
are required. If the chamber is to be used where low temperatures are encoun-
tered, it should be equipped with some means of heating to maintain a temper-
ature of at least a 60°F (16°C) during fumigation. Do not use open flames or hot
elements (752°F plus) as they will cause the sulfuryi fluoride gas to decompose.
Certain well-built truck bodies have been successfully converted to efficient at-
mospheric chambers. Temporary tarp chambers may also be used. In addition,

B & G Equipment Company of Plumbsteadville, Pennsylvania is currently mar-

keting a mini-fumigation bubble developed by Rentokil that may be useful for fu-
migating small items.

Construction of a typical atmospheric chamber needs to be altered to fit the con-
ditions under which the fumigation chamber is to be used. If the chamber is to
be loaded with large, heavy packages, it may be advisable to add a protective
sheeting behind the inside lining. Making it gas-tight is the primary consideration
in the construction of the atmospheric chamber. Sheet metal or other material im-
pervious to sulfuryl fluoride is suggested. All joints must be sealed.

itis advisable to position the chamber away from work areas. Locating the cham-
ber outside or in a separate building, which is dedicated to fumigations, is the
ideal situation. DO NOT locate chamber in an occupied building.

Two openings are provided in the construction of the chamber: the large load-
ing door and the small vent door. The vent door is hinged at the back and pro-
vided with a counterweight on the front edge. A rubber strip seal is used around
the edge. The door is closed by a light cable and pulleys and is held in place by
clamps to provide a final seal.

Avaulit door hinged at the top may be used for the main opening which is less apt
to sag. If provided with proper counter weight, it is easy to use and is out of the
way when the vault is being loadéd. Plywood and light lumber tongue-and-groove
lumber, and sheet metal are suggested materials for the vault doors. The entire
edge of the door must be provided with a rubber strip seal. No special fresh air
inlets are needed when a door of this type is used since the entrance of fresh air
to the floor of the vault is easily accomplished by slightly opening the door.

If a door hinged at the side is preferred, refrigerator hinges and clamps are rec-
ommended. A fresh air inlet in the front of the chamber to the side of the door and
near the floor is recommended for side opening doors. This type of door must
similarly be sealed with rubber stripping.

A small dirculéting fan inside the chamber can provide a gentle movement of air

adequate to secure even gas distribution throughout the chamber.

The size of the exhaust blower will depend on the size of the fumigation cham-
ber, aeration time requirements and the type of material being fumigated. A fan
capable of changing the air in the chamber in 5 to 10 minutes is sufficient. Local
representatives of the various blower manufacturers can be of assistance in de-
termining the size required. The chamber exhaust must be via a stack, which
carrigs the unused fumigant outside the building and away from adjoining build-

ings or work areas. Consult your state agency for emission control requ:rements

Where heat is required, steam pipes or temperature .electric strip heaters are
recommended. The maximum temperature limit of the heat source is 752°F
(400°C). DO NOT use open flame or high temperature electrical heaters, as this
may result in converting sulfuryl fluoride to hydrofluoric acid, which may damage
commodities and equipment. )

A thermometer should be installed to register chamber temperature.. Take note
that it is the temperature of the commodity being fumigated that is important.
Before starting fumigation, sufficient time should always be allowed for the cham-
ber load to warm up to the desired temperature. This ensures that the pests are
active and will rapidly assimilate lethal concentrations of the chemical.

Durihg fumigation, fittings for conducting pressure tests and for monitoring lines
should be incorporated in the chamber. . .

Vacuum Chambers )
Vacuum chambers require special designs which take into account the vacuum
pressure exerted on the materials of construction. For this reason, it is recom-
mended that trained engineers be consulted before constructing a vacuum
chamber. Follow all directions given by the manufachirer or design engineer.

Vacuum fumigations often require a lower use rate than normal atmospheric fu-
migations. Do not exceed 200 oz.-hrs./1000 cubic foot.

Specially built steel chambers for vacuum fumigations provide the fastest and

most effective fumigation. After the commodity is placed in the chamber, pumps

evacuate air. This product is introduced and rapidly penetrates all space previ-
ously occupied by air. A lethal dosage of this product results when the proper
concentration is maintained for the required fumigation period. With the sus-
tained concentration (no leakage) and a vacuum of 25 to 27 inches Hg, the time
of exposure and the dosage may be reduced. -

PREPARATIONS FOR/ “"AMBER FUMIGATION
Safety precautions anc, Jation procedures vary by whether the chamber or
stack is outside or within another structure.

Before any chamber or stack is fumigated, it is appropriate to:

1. Determine the correct dosage (concentration x time = ounce-hours) to controt
the designated pest under the specific treatment conditions.

2. Confirm that the chamber or stack and any accessory equipment perform as

“intended.

3. Determine that this product will be confined within the chamber or stack by
making a test run and monitoring for leaks with appropriate equipment.
Pressure testing can also indicate the gas confinement capabilities of the
chamber.’

4. Have on hand proper respiratory protection equipment (SCBA) and personne!

_ .trained in how to properly use it.

5. Train personnel in the proper handling of the cylinders.

6. Educate personnel in first aid procedures to be followed should an accident
occur and personnel be exposed to this product.

7. Inform company physician about this product so she/he may have knowledge
about this product and first aid procedures.

8. Notify other appropriate individuals that fumigations of this product will be
taking: place: Company employees other than those performing the
fumigations such as security patrols, janitors, etc., police and fire department
personnel and others required by local, state and federal laws.

Load chambers in a way to allow for adeduate air movement around commodi-
ties, and even distribution of the gas.

FUMIGANT INTRODUCTION

Atmospheric Chambers

Atmospheric fumigation chambers are easy to operate. Close the trap door to the
exhaust fan after loading the chamber. Turn on the circulating fan and close,
tightly, the front door. Place warning signs to alert people that fumigation with this
product is in process. Introduce the required dosage of this product and check
with @ monitoring device to determine that no leakage is occurring during fumi-
gation (see Chapters 7 and 8). It is recommended that the manufacturer or de-
sign engineer’s operation procedure be followed due to the special design of
vacuum chambers.

Respiratory protection is required for all personnel in immediate area if, for
any reason, the chamber must be opened before aeration is complete or a
leak occurs.

Vacuum Chambers
It'is recommended that the manufacturer or design engineer’s operation proce-
dures be followed due to the special design of vacuum chambers.

Respiratory. protection for all personnel in immediate area is required if, for any

‘reason, the chamber must be opened before aeration is complete or leak occurs.

AERATION OF CHAMBER

Atmospheric Chamber

Open the trap door to the exhaust vent. Turn on the exhaust blower and open
the front'door 1 to 2 inches to permit the entrance of fresh air. If the door is
hinged at the side, open the fresh air inlet provided. Aeration of this product is

‘very rapid, usually less than 30 minutes. Desorption, however, can occur for a

longer period of time. Always check for the presence of sulfuryl fluoride with a
suitable detector (Chapter 4) before entering the chamber without proper respi-
ratory protection (SCBA).

Vacuum Chamber

Follow the dlrectlons prowded by the manufacturer or design engineer.

. CLEARING AND RE-ENTRY

This product aerates rapidly. The fumigator, however, must always check with a
gas detector to determine the concentration of gas in the chamber before re-
entry. Unless the sulfuryl fluoride concentration is 1 ppm or below, DO NOT re-
enter without respiratory protection. Keep the exhaust fans running during the
aeration period and also while unloading the chamber. Remove the warning
signs only when aeration has been completed and the area has been deter-
mined safe to enter (see Chapter 8).

TARPS AS CHAMBERS

Tarp can act as a chamber when fumigating items. Items should be placed on
an airtight foundation, such as another tarp or on concrete, and covered with a
fumigation tarp so as to ensure a tight seal. The tarp over the items should be
supported to create about 2 feet gas expansion dome above items and allow at
least 1 foot of space around the sides for the gas to diffuse. The edge of the tarp
must be sealed by placmg weights at edges with sand or water “snakes” or

_equlvalent

This product will be released from the cylinder positioned near the site through
copper, polyethylene, impolene, saran or other suitable hose through a proper
size nozzle. This will prevent the liquid from splashing on the items or tarp and
will allow complete volatilization of the liquid. The hose should be secured to
prevent movement. Use one fan of at least 2 amp capacity for each 5,000 cubic
feet to distribute the gas uniformly under the tarp.
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Conduct tarp fumigations out-of-doors or in o ‘Iding that will not be occupied
during fumigation and aeration periods. Ifiti._ _ 2 conducted in a building used
for purpose other than fumigation, the requiféments for structurat fumigation
.should be followed (e.g. removal of people, food, pets and plants, use of warn-

ing agents, posting of warning signs, etc.). Procedures for structural fumigation’

must be followed.

If the fumigation chamber is in a structure of enclosure that requires the gés to
be released from inside that structure or enclosure, then it is a must that the ap-

plicator and other persons in the area wear proper respiratory protection: A pos- -

iive-pressure, self-contained breathing apparatus (SCBA, not SCUBA; Section
2) or air-supplied/SCBA respirator must be used. Also; an additional person
frained in the use of the product must be present.

Dosage is calculated using the Master Fume Calculator prdgrém. Please note
that the HLT of fumigations in which tarps act as chambers are difficult to esti-
mate, thus, should be monitored using a Fumiscope. -

Prior to releasing the fumigant, post warning signs on the tarps as specified in

Chapter 5.

If the tarpaulin fumigation is inside a building, the building must be locked and
posted outside at all entry points with warning signs to prevent unauthorized
personnel from entering the building during fumigation and aeration period.

When the fumigation period is over, open the tarp by pulling back slightly. Leave
for at least 30 minutes to allow the fumigated material to air out before remov-
ing the cover. If this is done in an enclosure/structure, then proper respiratory
protection must be used as with introducing the gas. Fan(s) is recommended to
hasten the aeration, especially when fumigation is done in an enclosure.

DO NOT enter the fumigation site during fumigation or aeration’ period without
proper respiratory protection. DO NOT move the items until the area has been
cleared to 1 ppm or below using a suitable detection device (Chapter 4) and
waming signs have been removed.

CONSTRUCTION MATERIALS AND FURNISHINGS

Household furnishings and construction materials can remain in a structure
being fumigated (see Chapter 5), or they may be fumigated separately in cham-
bers or under tarps.

Construction Materials :

Items, such as lumber, logs, burlap and other construction materials, occasion-
ally become infested with pests during storage, particularly if the items are stored
unprotected outside before they are used. This product will control existing in-
festations of many pests when applied properly. However, it has no residual ef-
fect and cannot protect the treated items from reinvasion by additional pests.
Treatment with residual pesticide is, therefore, recommended if materials will
continue to be stored in areas with potential pest infestations. -

Household Fumishings '

There are instances that one or few items within a structure or location become
infested with pests and require treatment. These items may be removed from
their location, treated in a chamber or under tarps and then returned, rather than
fumigating the entire structure. Again, it should be pointed out that this product
lacks residual control, thus, will not prevent reinfestation. A residual pesticide is
needed. If the infestation is also present in parts of the permanent structure, fu-
migation of the entire structure should be considered (see Chapter 5).

Treatment ]

The same safety practices, general principles of maintaining the required ounce-
hours at the pest site, proper preparation, introduction or fumigant, posting, aer-
ation and clearing practices must be followed as previously described in this
manual. Contact Drexel Chemicat Company for further information.

VEHICLES

This product is not registered for the treatment of aircraft or underwater craft. Nu- -

merous pests find their way into various kinds of vehicles by natural means or
by humans. Common are bed bugs, carpet beetles, cockroaches, mice, rats and
wood-boring insects. This product can provide excellent control of existing in-
festations without harmful effects to the vehicles themselves.

AUTOMOBILES, BUSES, RAILROAD CARS AND RECREATIONAL VEHI-
CLES (INCLUDING CAMPERS AND TRAILERS)

These vehicles should be treated as small structures (Chapter 5). wnth the fol-
lowing exceptions or comments.

Selection of Fumigation Location

Vehicle must be placed in an appropriate location, away from other work areas
in a secured place, for conducting a fumigation. If they are placed in a building or
a fumigation chamber, follow the correct procedures (See Chapters 4, 5 and 10).

Securing the Vehicles

The vehicle must be secured to prevent entry by unauthonzed persons using
normal means during the fumigation. Set the brakes and block the wheels so that
the vehicle will not move during fumigation and aeration periods. Note: DO NOT
move a vehicle while it is under fumigation as the gas may be lost resulting in a
poor fumigation job, and, most importantly, may expose unsuspecting individu-
als to the hazardous vapors.

Sealing the Vehicles .
If vehicle is not placed*. . enclosure like a building or chamber, they may be
either sealed by tarps or taped if they are of a type of construction that lends it-
self to adequate containment of the fumigant.

‘Removal of Certain ltems, Calculating the Dosage, Chloropicrin Warning

Agent, introduction of the Fumigant, Posting, Events During Fumigation,
Aeration and Clearing

All the above subjects are discussed in this manual. Refer to the respective
Chapters in this manual and follow instructions. When the vehicle has been
cleared for re-entry, at the end of the aeration fime, waming signs can be re-
moved and the vehicle can be put back into service.

. Use'Precaution: The liquid phase of the fumigant should not be allowed to con-

tact any part of the vehicle, as it can damage paint, corrode or tarnish metals and
stain fabrics.

Note: Follow ali local, state and federal regulations covering fumigation of vehi-
cles.

SURFACE SHIPS
Below-the-surface ships, such as submarines, must not be fumlgated with this
product.

Rodents and insect pests may be brought aboard the vessel unknowingly in
cargo or ship furnishings or may enter by their own means.

Maintenance and Sanitation

Fumigation is one means of ridding ships of pest infestations. However, because
it lacks residual effects, to prevent reinfestation, it is imperative that “good house-
keeping” be maintained. All parts of the ship should be kept in a good state of
repair to prevent infestations. Good housekeeping is also an.important means
of reducing, if not, in some cases, eliminating, certain pest problems.

Control of Infestation

Localized problems can be handled by a chemical pesticide with residual activ-
ity. In the case of wood-destroying insects, infested wood can be replaced with
new wood. Fumigants have the advantage of being able to move into all cor-
ners of the vessel to control known infestations as well as into pest sites that
may be unknown or inaccessible to the persons responsible for the vessel.

Because of its physical properties, this product is ideally suited to control pest
infestations in surface ships. Its high volatility allows the gas to penetrate all
areas of the vessel rapidly, control the pest, and aerate rapidly.

Due to'its lack of warning properties and high inhalation toxicity, this product
must not be used to fumigate boats or other vessels while in use. People, pets
or plants must not remain on board during the fumigation. Small pleasure craft
may either be removed from the water and fumigated in an appropriate site or
fumigated in the water. Large ocean-going vessels, however, can be fumigated
at the dockside.

As with all fumigations with this product, ship fumigations must be conducted
properly to ensure not only controt of the pests involved but also that the fumi-
gation be done without any harm to people or materials.

Follow all local, state and federal requirements for ship fumigation, including
those required by the Coast Guard, Department of Transportation, Title 46, Ship-
ping Section, Parts 147A.1-147A.43. Since the codes listed are for fumigants in
general, do not use procedures that are not permissible for this product as di-
rected by label instructions and regulations.

Read and follow the Iabel and this manual for this product.

Procedures for Fumigation

SMALL PLEASURE CRAFT

These may be removed from the water to an appropriate-fumigation site or left
in the water and fumigated in position.

Fumigation out of the water — Small craft, such as canoes or speedboats,
should be moved to a safe area in which to conduct the fumigation. If feasible,

it may be placed in a fumigation chamber for treatment (see Chapter 9), or it.

can be treated by tarp fumigation, similar to that conducted for household ef-
fects (see Chapters 5 and 9).

Larger pleasure craft, such as cabin cruisers or sailboats having more than one
enclosed compartment, must be treated as structures requiring proper sealing,
use of warning agent, adequate gas distribution, warning signs, etc. (see Chap-
ter 5). Boats tarped and fumigated out of water should be monitored with a Fu-

. miscope unit during the fumigation, since half-loss-time (HLT) is difficult to

estimate. -
Follow all label requirements for fumigation aeration and reentry.
Fumigation in the water — Small pleasure craft may be left in the water at dock-

side during fumigation. Tarps should be dropped over the vesse! and should ex-
tend below the water surface so the water can act as a barrier for the fumigant.
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Since conditions of high relative humidity may/f’
observe use precautions when using prop.
avoid overshooting the fan and “fogging out™ ine vessel causmg corrosion and
staining.

“in the vessel during fumigation,

Follow proper fumigation procedures as noted on the label. DO NOT re-occupy

or move the vesse! after the fumigation until vessel is properly cleared, as noted-

on the label.

LARGE VESSELS

Large vessels, such as houseboats, freighters and cruise ships, can be fumi- -

gated with this product at the dockside and when not underway. All people, pets
and plants must be removed from the vessel during fumigation. Food, feeds,
drugs, tobacco products, and medicinals not in highly resistant containers must
be removed or protected by sealing in glass, metal or double bagged. The in-
fested vessel shall be treated as if it were a building or structure and be fumi-
gated accordingly by following the requirements stated in Chapter 5 for tape or
tarp jobs. The water will act as an excellent underseal. Therefore, when using the
Master Fume Calculator program to estimate Half-loss-time (HLT) and the
amount of this product to release, use the slab rating for ground seal. If pest
damage is occurring on deck, the entire vessel must be tarped. If infestation is
interior and below decks, it can be taped, and an adequate seal can be made to
confine the gas.

It is strongly suggested to monitor the job using a Fumiscope due to uncertain-
ties in estimating HLT for tape and seal fumigations.

If only localized pest damages are present (i.e., one deck or one or two holds),
the affected areas may be treated by compartmentalization. However, because
of common air ducts, even though only a part of the vessel is to be treated, all
people and pets must be removed from the entire ship during fumigation. Edi-
ble items must also be removed or protected on the vessel.

If entry is to be made intd the vessel during the fumig'atidn or aeration'pe’riods,'

a self-contained breathing apparatus must be worn.

Fumigation must be carried out by a person certified to use this product. The fu-
migator and the captain or owner of the ship must follow the requirements listed
on the label of this product, as well as local and state requirements.

Chapter 10

SPECIAL FUMIGATION JOBS
Itis necessary to conduct, occasionally, fumigations that are of a special nature
Below are the types of special fumigations.

FUMIGATIONS OF LARGE OR MULTI-UNIT STRUCTURES

Fumigations involving structures over 100,000 cubic feet often require special
considerations because of considerable costs involved. Failure to achieve de-
_sired control results in a significant financial loss to a company if they have to re-
fumigate to achieve pest control. The following are important considerations for
large jobs.

Planning

Extensive planning is generally required to fumigate large or multi-use struc-
tures. Sufficient time and manpower must be allocated for planning, as well as
actual fumigation. One employee should be destgnated as the coordinator to
oversee the entire process.

If available, obtain a floor plan of the structure to be furnigated. Prior to fumiga-
tion, if the structure has designated maintenance personnel, conduct a walk-
through inspection with them. The following should be reviewed during the
inspection:
1. Roof condition and drainage — When tarping flat roofs with parapet walls,
drainage may have to be provided in case of rain during the fumigation. The

- weight of accumulating water can severely damage roofs. Drainage can-be -

provided by running PVC pipe through the scuppers in the parapet walls,
aligning tarp seams with the scuppers and sealing the tarps around the PVC
pipe on both sides of the parapet wall. Water can then drain from the roof via
the PVC pipes, while the-structure remains sealed for the fumigation.

2. Plumbing - Location of all floor drains (A significant amount of gas'can be

lost if the sewer trap is dried out).

3. Location of walkways, pipes or conduits leading from building to be fumi-

‘gated to adjacent structures.

4. Alarm system, if present.

5. Presence of attics and sub-areas and access openings to these areas, if
present.

. Air handling system — Determine how to activate the system following fumi-
gation to enhance the aeration process.

. Location of suspended ceilings.

. Locked vaults or other security areas.

: Presence of gas pilot lights or glowing heat elements.

. Location of all areas where food and medicinals are stored. This would in-
clude concession machines, emergency and first aid kits and items in stor-
age lockers or desks. )

. Location of items sensitive to increase heat and humidity when air condi-
tioning is turned off (i.e., laboratory chemicals and analytical equipment,
mainframe computers, etc.).

12. Presence of any unusual structural features or contents.

o

-
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ed fan and shooting hose to .

Make arrangements for"' " maintenance personnel to be available by phone, at
teast during fumigation.  snsultation or in case of emergency.

Preparation ‘ '
Likewise, large jobs often involve special preparation. Provide written instruc-
tions outlining their responsibilities for preparation to the customer.

These instructions may be modified to address conditions specific to the fumi-
gation site (i.e., laboratory, museum, office, school, etc.). Negotiate for the fu-
migation contract to allow the fumigator to postpone the fumigation without
penaity due to inclement weather. Without this contractual allowance, the fumi-
gator. may be required by the customer to conduct fumigation in unsuitable
weather or forfeit part of the payment to compensate the customer’ preparing
the stmcture a second time.

Prior to the.fumlgatton, prepare a detailed graph of the structure with fumigant
and warning agent introduction sites, fan locations and monitoring sites noted.

. This will hélp determine the number of fans and length of fumigant introduction

and monitoring hoses needed for the fumigation. An outline of fumigation, aer-
ation and clearing plans and expected timing of events will also prove helpful.

For mutti-unit structures, communication with occupants is particularly impor-
tant. Provide éach occupant with a homeowner checklist and other relevant in-
formation regarding proper preparation of his or her unit.

"Consider each unit an individual structure. Each and every unit must be checked,

when conducting a watk-through prior to release of the warning agent, to ensure
that the unit has been properly prepared and that people, pets and plants are not
present.

Conserving Fumigant

Large jobs can require significant quantities of fumigant. The fumigator should
determine options to conserve fumigant while obtaining the ounce-hours re-
quired to kill the target pests. The following options can be considered:

1. Monitor the fumigation using a Fumiscope {(see Chapter 7). Monitoring lines
should be placed on all levels of the fumigated structure, including attics and
sub-flooring, if accessible. At least half the lines should be placed in
rooms/areas distant from fumigant introduction points. Place lines in areas
representative of different sub-units if the structure is compartmentalized into
separate towers, wings or other sub-units. If time permits, conduct monitoring
in a manner so that the exact amount of this product required for fumigation
is introduced based on the measured HLT. This type of precision fumigation
is condui:ted by initially introducing part (i.e., one-half) of the calculated
dosage of this product, monitoring to determine the actual HLT, and then
introducing additional product to achieve sufficient ounce-hours (OH) in the
time remaining for the fumigation.

Construct a manifold to significantly speed the process of taking concentration
readings, as can the use of auxiliary air pumps to purge multiple monitoring
lines.

Monitoring the concentration of the fumigant can provide important
information regarding the placement of fumigant/warning agent introduction
sites, which will assist in the efficiency and success of future fumigations.

~ Thus, in addition to helping maximize efficiency of a large fumigation,
monitoring fumigant concentration can serve as a leaming experience for the
fumigator. For example, if equilibrium is not achieved quickly, the fumigator
can consider placing additional introduction sités or fans in the next large or
multi-unit structure to be fumigated.

2. Extend the fumigation period.

La}ge jpbé generally have good fumigant confinement due to the large
volume to surface area ratio. Extending the hours of fumigant exposure would
reduce the concentration of fumigant required.

3. Conduct the fumigation during the time of year when ‘temperatures are
warmest.

Increasing the temperature can significantly decrease the OH required to
control the target pests. Fumigating at the warmest time of the year can help
conserve fumigant and reduce the chemical cost for the fumigation.

" By fuimigating during the warmer times of the year and increasing exposure
time, less fumigant is required. The result is a more economical job.

4. Determine the best method (tarp, tape and seal, or a combination) to seal
" the structure.

5. If tarping the structure, determine the best way to improve the ground seal.

For crawl space construction, consider covering crawl space, if accessible,
with polyethylene or tarps prior to fumigation. Consider all available methods
(sand, water, polyethylene) for improving the ground seal around the exterior
perimeter foundation.

Equipment

Compared to standard jobs, large jobs require more equipment. Arrange in ad-
vance the -availability of sufficient equipment such as additional fans, tarps,
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chloropicrin pans, extension cords, power str/ 2tc. To obtain more of the stan-

dard fumigation equipment for a large job, :. : more of the following can be

done: ’ :

1. Purchase new equipment.

2. In a multi-branch company, poo! equipment from fumigation- branches Be
sure to label or mark the source of the equipment. One exception would be
clamps, and they can be weighed before and after use to ensure proper
redistribution after the fumigation.

3. Borrow or rent equipment from other fumigation compames (agaln label or
mark equipment).

4. Subcontract other fumigation companies to assist with the. job.

'Large jobs may require specialized equipment, such as _crarres, lifts, C-clamps
and ropes for tarping, voice-activated radio headsets, manifolds for fumigant in-
troduction, manifolds and vacuum pumps for monitoring and remote-controlled

fans. When renting or purchasing specialized equipment, ensure that the equip--

ment is in good operating condition and that you fully understand how to use it.

The Fumigation Crew

More labor and time for sealing and preparation may be requrred for large jobs. -

If pooling employees from multiple fumigation branches, or subcontracting other
fumigation companies, have each pre-established fumigation crew remain to-
gether as a team. Each team shoutd know how to work together efficiently based
on their previous experience. Each team should be assigned specific tasks.

Arrangerr\ents should be made to ensure communication on the' job. “Walkie-
talkies™ have been used for this purpose with success.

Determine if arrangements for food, portable rest rooms, lodging and trans-
portation should be made for employees. For example, catering food to the work
site can save the time employees would spend traveling to food service facilities
and waiting for service.

Aerating Large or Multi-Unit Structures

Extra consideration should be given to aeration of the large or muiti-unit struc-
ture that has been fumigated, and adequate time shouid be allowed for ventila-
tion of all units within the structure.

If the chloropicrin warning agent is properly applied at each fumigant introduc-
tion site, on at least each story away from highly adsorptive furnishings, aerat-
ing it from the building should not be a problem. Difficulties in aerating
chloropicrin from structures can frequently be traced to overloading the waring
agent on the lower floors and/or not using proper pans and wicking (see Chap-
ter 6).

Chioropicrin tends to adsorb onto furnishings. Overloading the application at any
point in the structure creates conditions conducive to adsorption. Under appli-
cation can create a potentially hazardous condition if an insufficient quantity is
available to act as a warning agent. Great care should be taken to ensure the
proper application of the correct amount of chloroplcnn

Safety Considerations

If the fumigated property is in a public access area (one building ina multr-bulld—
ing complex), make arrangements for security guards, barricades, warning tape,
etc. to limit pedestrian traffic near the fumigated structure. Limiting public ac-
cess can be very important during the aeration process, depending on how fu-
migant will be ventilated from the structure.

SEPARATION DISTANCE

Sometimes fumigated structures are located in very close proximity to structures
that will be occupied during the fumigation. If the occupied structure has open-
ings, such as windows and air-intake vents, in close proximity to the fumigated
structure, fumigant leakage into the occupied structure may be a concern. Some
States have procedures required by state law that the fumigator must follow to

ensure public safety in these circumstance. In the absence of state gurdehnes

the fumigator should consider the following procedures:

Procedure 1. Prepare units in non-fumigated structures which are adjacent to.

the fumigated structure as if they were going to be fumigated; i.e., vacate occu-

pants, turn off heating elements and flames, remove plants, and prepare food -

and other food, feed, drugs, tobacco products, and medicinals. These units
should be tested for clearance following fumigation.

Vacating and preparing adjacent units in the non-fumlgated structure may not be
possible. The fumigator can follow Procedure 2 as an altemative.

Procedure 2. Close windows and air intake vents on the side of the non-fumi-
gated structure adjacent to the fumigated structure. Provide fresh air crrculatron
in the non-fumlgated units.

- Periodically test the non-fumigated units tbroughout the fumigation. using an In-

terscan or instrument of similar sensitivity, to detect leakage of this product: The'

fumigator should be prepared to terminate fumigation if leakage in the non-fu-
migated structure cannot be prevented or minimized to 1 ppm or below. -

- Procedure 3. If access to the non-fumigated structure is not possible, the fumi-
gator could periodically test the airspace between the fumigated structure and
non-fumigated structure throughout the fumigation using an Interscan device or
instrument of similar sensitivity. The fumigator should be prepared to terminate

fumigation if concentrai””

of this product cannot be maintained at 1 ppm or
below in the airspace é

ting the non-fumigated units.

If the space betWeen the fumigated and non-fumigated structure is not wide
enough to permit passage for the fumigator to conduct air testing and the above

Procedures 1 and 2 are not possible, the fumigator should consider other options

for pest control.

COMPARTMENTALIZATION
Fumigation.of a-150,000 cubic foot open warehouse is very different from fumi-

‘gation of a 150,000 cubic foot apartment building. Available methods involving

the use of the Master Fume Calculator make it possible to segment structures
into compartments and handle each in accordance with its needs.

Muitiple Release Sites

In highly compartmentalized structures, additional fumigant/warning agent in-
troduction sites will be necessary, as will the use of additional fans to achieve
rapid équilibrium (see Chapter 6 for a detailed discussion of fumigant introduc-
tion). When performing fumigation in this type of structure, achieving equilibrium
of both the fumigant and chloropicrin wamning agent in one hour is an important
goal. Multiple release sites offer flexibility to the fumigator to compensate for dif-
ferential fumigant loss by enabling the fumigator to introduce more fumigant only
in areas requiring it.

Construction of a manifold for introducing fumigant to multiple release sutes may
speed the process considerably.

Introduction of chloropicrin warning agent at each fumigant release site and at
least on each floor of a multi-unit structure is necessary to ensure the presence
of. chloropicrin consistently throughout the fumigation period. The process of
chioropicrin introduction then, is more complex in a targe or multi-unit structure
and requires coordination of applicator(s) and possibly the use of respiratory
protection (see Chapter 6 for details on chloropicrin use). The use of multiple re-
lease sites for the warning agent will assist in aerating chloropicrin from the stric-
ture once the fumigation is complete.

“In addition, because of the large variables involved in compartmentalization, meas-

urements with the Fumiscope unit should be made to determine the half-loss-time
(HLT) so that carrections can be made if needed. Use of the Master Fume Calcu-
lator and Fumiscope are discussed in detail in Chapters 6 and 7.

‘Fumigation of Sub-units

Sub-units, such as a single apartment, condominium, store or room in a muliti-
'unit structure can be fumigated and not cause a hazard to humans if, in addition
to good fumigation practices listed in Chapter 4, the following points are fol-
lowed: .

. The extent of the muiti-unit structure containing the sub-unit(s) to be fumigated
must be determined. The entire multi-unit structure must be vacated during
the fumigation and aeration periods. Fumigant can leak through undetectable
voids, including pipe chases, eaves, attics, sub-flooring and walls, to areas
within multi-unit structures distant from fumigated areas.

2. The unit(s) to be fumigated must be sealed off from other areas. The non-
fumigated units should be prepared as if they were going to be fumigated;
i.e., turn off heating elements and flames, remove plants, prepare food and
other food, feed, drugs, tobacco products, and medicinals as described in
Chapter §. This is necessary in case the fumigant leaks into non-fumigated
units. If it is not possible to prepare the non-fumigated units for fumigant
leakage, then the fumigator must be prepared to do the following:

“a: If possible, provide fresh air circulation in non-fumigated units.
b. Regularly test non-fumigated units with an Interscan or instrument of
- similar sensitivity throughout the fumigation for leakage of this product.
.c. Be prepared to terminate the fumigation if concentrations of this product
cannot be maintained at 1 ppm or below in non-fumigated units.

3. Following equilibrium, non-fumigated units within the structure should be
tested with an Interscan or instrument of similar sensitivity to detect leakage
of this product and the sealing of the fumigated areas should be rechecked
to determine where fumigant leakage is occurring. Additional sealing may be
necessary..

4. The entire multi-unit structure should be posted with warning signs. All units,
fumigated and non-fumigated, within the multi-unit structure must be tested
for fumigant clearance prior to re-entry of occupant.

-

TIDAL AREAS

Generally, high water table will not cause fumigation problems if the water table
is stationary during the fumigation period. However, if the structure is on or near
the coast, high and low tides can be involved. Experience has shown that chang-
ing of tide from high to low aver the fumigation period can result in increased fu-
migant loss as the water moves out. This usually ends in a fumigation failure if
it occurs before the pest has been exposed to the proper ounce-hours (OH) of
this product

The fumrgator should be aware of this potential problem and become familiar

_ with the high water table locations and tidal schedules for the area. In some

cases, it may be necessary to seal the crawl space to prevent the loss of fumi-
gant through the undersoil. Tarping the soil surface beneath the structure might
be necessary. These fumigations should be monitored.

HIGH VALUE ITEMS
Great care should be exercised when fumigating high value items such as art ob-
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" *nframe computers or special-
.when this product is used ac-

jects found in museums, special furnishings’/
.ized analytical equipment. History has show,_

cording to label directions, no damage results. If high value items do not require

fumigation, they should be removed from the site or sealed in fumigation tarps.

Note that due to the high vapor pressure of this product, it can be very difficult.

to prevent the fumigant from contacting objects by tarping the objects or sealmg
the rooms in which the objects are found.

To avoid the risk of damage, remove expensive, sophisticated items prior to fu-
migation, if possible. Determining the cause of damage to items can be difficult
or impossible after a fumigation if a customer claims that the fumigation caused
the damage. Follow the correct fumigation procedures or damage may resuit.

HiGH DOSAGE FUMIGATIONS

Powderpost Beetle Fumlgatlon

Fumigating for powderpost beetles requires a modification of your. normal dry-
wood termite practices in order to be most economical. The main stage is the
larval stage which does the damage and, depending on the species and con-
ditions, lives from about 8 months to 6 or 7 years. Aduit, pupae and edg stages
are very short lived, only lasting 2 to-3 weeks. Adults, pupae and larvae are rel-
atively easy to control but the egg stage requires a higher dosage (10x) than
drywood termites. Therefore, it is important to know what species and life
stages are present.

The 10x dosage means you need to accumulate ten times the ounce-hours (OH)
necessary to control drywood termites to control the egg-stage of the beetles.
The most economical way to do this is to extend the exposure time beyond the
normal 10 to 24 hours, improve the half-loss time (HLT) and fumigate when the
temperature is the warmest. It is also recommended that you monitor all beetle
jobs with a Fumiscope to determine the actual HLT (this will allow a 25 percent
reduction in the required dosage).

In order to benefit from extended exposure time, you must have a good HLT. If
the house has a crawlspace with a loam or sandy loam soil, it will pay to put
down a polyethylene vapor barrier to reduce the gas loss through the soil. Gen-
erally, this will aliow you to calculate the underseal as a “clay” or “slab”. Use only
tarps in goad to excellent condition and-spend extra time in preparation to as-
sure a good ground seal. The following table demonstrates the increased effi-
ciency by following the above suggestions for a 10x powderpost beetle job.

Crawl Space House
Non-Monitored Monitored :
24 hrs. 24 hrs. 36 hrs. 48 hrs. 36hrs. | 4Bhrs.
with vapor area in
. : crawl space
Tarp Good Good Good Good Good Good
Seal Excellent Excellent | Excellent | Excellent | Excellent | Excellent
Wind
" (MPH) 5 5 5 5 5 5
Volume
30 30 30 30 30 30
(Mcf)
Underseal Loam Loam Loam Loam slab*® slab*
Temp (°F) 60 60 60 60 60 - 60 -
Hrs. Exp. 24 24 36 48 . 36 48
HLT (hrs.) 10 10 10 10 31 31
Dosage ]
(ozMeh) 162 121 107 101 59 49
Pounds 303 . 228 200 190 - 110 92
*If entire crawl space has a good polyethylene vapor barrier, use “clay” or "slab”.
Chapter 11
TROUBLESHOOTING

This product in the gaseous phase is a very slightly reactive chemical compared
to other fumigants such as methyl bromide, hydrocyanic acid (HCN), or acry-
lonitrile.

CYLINDERS

VALVE PROBLEMS

Cylinders of this product are fitted with special valves that are appropriate for use
with this product. These valves can be damaged if the wrong size wrench is
used. A 25 to 30 cm adjustable wrench should be used to open or close these
valves.

STUCK VALVE .— Never use excessive force to open a stuck vaive. If a valve
will not open using normal force, return the cylinder to your distributor.

LEAKING VALVE — Make sure the valve is completely shut off; however, do not
use excessive force. Reopening and then closing can usually properly seal the

valve and stop the leak. If the valve continues to leak, often tightening the pack- -

ing nut on the top of the valve to 25 to 30 foot pounds of torque with an ad-
justable wrench will stop the leak.

If the valve still leaks, move the cylinder to an isolated, secured area and allow
the cylinder to continue to vent to the air. Be sure to keep people away from the
area. When all the gas has escaped, replace the bonnet and identify faulty cylin-
ders by painting the cylinder shoulders red and tagging the cylinder describing
the problem in detail. Return the ¢ylinder to your distributor so it may be sentto
Drexel Chemical Company for repairs.

DIP TUBES (

A broken dip tube rarei, .1e reason the liquid form of this product cannot be
moved out of the cylinder when the vaive is wide open. Sharp blows to the cylin-
der, rough handling, or dropping the cylinder can break off the dip tube from the
bottom. of the valve. If the dip tube is broken, this product will be released from
the cylinder, but at a much slower rate. Either introduce this product slowly or re-
place the bonnet and call your distributor for instructions on cylinder return pro-
cedures.

'LEAKING CYLINDERS

Leaking may occur if cylinders receive rough handling. Abrasion on the side of
the cylinder may produce pinholes in the metal.

'AIWays identify faulty cylinders, valves, and dip tubes by painting the cylinder

shoulders réd. Attach a red tag describing the problem in detail. Return cylinders
to your distributor.

CORROSION OF METALS
This product is not known to cause any corrosion when it is in the vapor
(gaseous) phase under normal temperatures. Every batch of this product is

- tested for-metal corrosion before being released for sale.

Metal surfaces of copper, silver, steel, stainless steel, brass, aluminum, etc.,
may become corroded or rusted if this product is released incorrectly. If this prod-
uct is introducéd too rapidly, the temperature of the air will drop below the dew
point resulting in the formation of condensation.

Condensation generally occurs in or near the area of introduction of this prod-
uct. Minute quantities of acids (by-products of the manufacturing process) are
soluble in water condensation and can etch metal surfaces. The fumigant intro-
duction rate must not exceed the fan capacity (1 pound of this product per 1,000
cfm) to thoroughly mix the colder air when this product is introduced into the
warmer- air in the structure.

Metal tarnishing/corrosion can also occur if heat sources are left on during
fumigation. This product is decomposed by heat from flames such as pilot
lights in" furnaces, stoves, dryers, or refrigerators and such glowing heat
sources as electric heaters. Heat sources above 400°C (752°F) decompose
this product to corrosive materials (mainly HF). Therefore, it is imperative that

pilot lights and other heat sources which pose this risk be eliminated or turned

off during fumigations.

Damage to metals can also occur from the inclusion in the fumigated space of
chlorine generators. These pieces of equipment should either be turned off or ex-

cluded from the fumigation.

Damage to metals can usually be corrected by cleaning the metal items with
a good metal cleanser or polish. The corrosion or rust is usually only on the
surface.

GLASS ETCHING

This product in the gaseous phase is not known to cause etching of glass. HF,
the decomposition product of this product, may react with ceramic material such
as window glass, china, glazed tile, efc., creating a condition referred to as “etch-
ing” or “frosting.” Therefore, it is imperative that all heat sources which produce
temperatures at or near 752°F and pilot lights be turned off during fumigation.
“Fog outs” can also cause etching of glass and ceramic tile. Each batch of this
product is also tested for glass etching before it léaves the production plant.

RUN STAINS

This product in the gaseous phase is not known to cause staining of fabrics,
walls; paintirigs; etc. Staining, however, can be caused by the presence of lig-
uid water (dew or fog) caused by exceeding the capacity of the fan to mix cold
air when this product is introduced with the air in the structure.-A condition can
occur when condensation forms on the interior and/or exterior surfaces of the
structures and a “sticky” light to dark brown liquid (from grease, dirt, and smoke)
runs down wall surfaces. This may have the appearance in color and consis-

“tency of cola. Spots also may form on the bottom side of horizontal surfaces.

Most stains can be removed by washing.

Condensation forming and running down vertical surfaces can occur even with-
out the introduction of this product. A structure that is air conditioned to a much
lower temperature than the air temperature and then opened to introduce hot
humid outside air will form condensation on cold surfaces such as heavy brass.
This condition can be avoided by either warming the structure slowly prior to
sealing or waiting until all seals are in place before opening windows and doors
to avoid introducing outside air.

STAINING

This product in the vapor phase does not cause staining or discoloration of fab-
ric or other materials normally found in a structure under fumigation. Fabric stain-
ing or color changes can occur when a high heat source (i.e., pilot fight) converts
this product to S0, and other corrosive materials. Many fabric dyes are acid or
base indicators and will change color in the presence of acids or bases.

For staining caused by frosting of the fumigant introduction hose, see Fumigant
Introduction Hose Freezing below.

FUMIGANT INTRODUCTION HOSE FREEZING
When this product is introduced according to label directions, the introduction

MASTER FUME Pace 28 of 34

3%

3y



hose will not freeze and the liquid will chane”™  a gas at the end of the hose.
The use of the proper size fumigant introduct. /se is important. Initially, slowly
open the valve a quarter to one-half turn to begin the liquid flow of this product.
Then, open vaive to one. full turn or full flow through the hose. If the liquid
changes to a gas within the hose, frost will collect along the length of the hose
and water damage can occur to floors, fumniture, etc., where the hose rests. Also,
this product may change from a liquid to a gas in a hose with kinks. This can
cause freeze damage from either frost accumulating on the outside of the hose,
or the hose becoming brittle, breaking and splashing the liquid form of this prod-

uct on surfaces. Replace kinked or damaged hoses. Use mesh-| remforced ﬂex- :

ible hosing of proper specifications to avoid this problem.

During release of this product from the cylinder, some chilling of the valves, cylin-

der, and fumigant introduction hoses can occur under normal circumstances.’

Valves can freeze if this product is allowed to change from a liquid to a gas within

the valve area. Vaive freezing is usually caused by using an |mproper fumlgant_

introduction hose connector.

Carpeting and floors can be damaged if cylinders, fans and hoses are allowed

to rest upon them. When this could pose a problem, plastic or other protective.

material should be placed under the fumigant introduction hoses and fans.

PLANT AND TURF DAMAGE

This product is quite toxic to most plants and they should be protected from the
fumigant; however, plants should not be used as an indicator of the success or
failure of a fumigation. Plants should be removed from inside the fumigation sife.
Structural foundation plantings of ornamental shrubs and trees can be protected
to a certain degree from the gas by wetting the soil, thereby sealing off the gas
from the plant root system. Water is an excellent barrler and this product will not
readily move through moist soil.

Certain plants have been found to be more sensitive to this product than others.
These include junipers, some dwarf palms, springeri fern, orchids, and Lily
grasses (Liriope spp. and Ophiopogon spp.), which are commonly used as bor-
der plantings. Special attention shouid be given to these plants during fumiga-
tion and the initiation of aeration o reduce the exposure to this product. Plants
that have been moved should be placed in a similar environment to that where
they were being grown — same temperature, light, humidity, etc.

ODOR PROBLEMS

Qdors can also be caused by the decomposition of dead animals. Occasionally
- animals such as rats or mice are trapped inside the fumigation site and killed dur-

ing the fumigation. Many times they die in inaccessible areas within the structure

and cannot be easily removed. ’

POOR CONTROL OF PESTS

Poor control of the target pest is caused by not generating the target CT (Con-

. centration x Time) for the temperature to kill the pest. Accumulation of target CT

does not begin untif the fumigant has reached equilibrium in the site. Many fac-

tors may contribute to insufficient CT accumulation.

1. Confinement of fumigant, primarily ground seal or tarps, is worse than
" estimated.

. Inaccurate monitoring device.

. Too short an exposure period (insufficient CT).

. Using the wrong dosage (insufficient ounces per hour).

. Not using adequate fans to distribute the gas properly within the site.

. Not accurately determining the temperature of the pest site.

. Error in calculating volume to be fumigated.

. High winds which can cause excessive loss of gas.

. Target pest excluded from exposure to fumigant by. some gas inhibiting
barrier.

DWO~NOONHWN

LATENT MORTALITY

Sometimes live insects may be found immediately after fumigation. Under opti-
 mum or favorable conditions, the target pest will be dead or obviously dying by
the end of the fumigation period. Researchers have observed a delay in mortality
of 3 to 5 days for termite species and have waited as long as 2 weeks to deter-
mine mortality of arthropods. Latent mortality in insects occurs for exposures
very near mortality threshold levels. Within a species, the latent mortality period
for the egg stage is generally longer and more variable than other life stages.

Non-Target Organisms

Signs of activity of live non-target organisms (organisms which are not specific
targets of the fumigation) found within the fumigated space does not mean the
fumigation failed to control the target pests.

Consider the following:

» Lethal dosage requirements vary for different organisms and may be higher
for non-target organisms than for the target pest.

- The organism may have received a toxic dosage and will eventually die
(latent mortality).

« The non-target organism may have entered the structure during the aeration
period.

Therefore, judgment of the success or failure of the fumigation should not be
made on the presence of live organisms immediately following the fumigation.

PLASTICS
Liquid Master Fume can be a solvent of some plastic materials. This product

should not be introduce’”
uid droplets may discol._

“ctly onto plastic surfaces, such as windows, as lig-
etch the material.

MISCELLANEOUS

White Powder Left as Residue: A white powder substance found on windows,
tile, glass, lamps, etc., indicates that a source of heat (pilot lights, etc.) was left
on during the fumigation. .’

| is in an occupied building, the storage area must have either 1) a forced air

STORAGE AND DISPOSAL

Do not contaminate water, food or feed by storage and disposal.
PESTICIDE STORAGE AND HANDLING: Store in dry, cool, well ventilated
area under.lock and key. Post as a pesticide storage area. If the storage area

ventilation system that meets required local ordinances for the storage of haz-
ardous materials. and operates continuously; or 2) be equipped with a per-
mariently mounted and properly maintained and functioning sulfury! fluoride
monitoring device designed to alert occupants of the building if sulfuryl fiuo-
ride in the air of the storage area is greater than 1 ppm. Store cylinders up-
right secured to a rack or wall to prevent tipping. Cylinders should not be
subjected to rough handling or mechanical shock such as dropping, bumping,
dragging, or sliding. Do not transport any cylinders in closed vehicles where
they occupy the same common airspace as personnel. Transport securely
only in an upright position.
Do not remove valve protection bonnet and safety cap until inmediately be-
‘fore use. Replace safety cap and valve protection bonnet when cylinder is
notin use. ) )
When cylinder is empty, close valve, screw safety cap onto valve outlet, and
replace protection bonnet before retuming to supplier. Only the registrant is
‘authorized o refill cylinders. Do not use cylinder for any other purpose. Fol-
low registrant’s instructions for return of empty or partiaily empty cylinders.
Leak Procedures: Evacuate immediate area of leak. Use a NIOSH or MSHA
approved positive pressure self-contained breathing apparatus (SCBA, not
- SCUBA) or combination air-supplied/SCBA respirator, such as manufactured
by Ranger, Survivair, Scoft, or MSA, for entry into affected areas to correct
problem. Move leaking or damaged cylinder outdoors or to an isolated loca-
tion, observing strict safety precautions. Work upwind if possible. Do not per-
mit entry into leakage area by unprotected persons until concentration of
fumigant is determined to be 1 ppm or less in the breathing zone, as deter-
mined by a detection device with sufficient sensitivity such as an INTER-
'SCAN, MIRAN or SF-ExploriR gas analyzer.
CYLINDER AND PRODUCT DISPOSAL.: Promptly return all empty cytinders
to your dlstnbutor of this product. Foliow proper cylinder handling directions
‘above.
Pesticide wastes are toxic. Improper disposal of excess pesticide is a viola-
tion of Federal law. If these wastes cannot be disposed of by use according
to labe! instructions, consult your State Pesticide or Environmental Controt
Agency, or the Hazardous Waste Representative at the nearest EPA Regional
Office for guidance.
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WARRANTY DISCLAIMER :

Drexel Chemical Company warrants that thi. Juct conforms to the chemical
description on the label and based upon tests is believed reasonably fit for the
purposes stated on the label when used in strict accordance with the directions,
subject to the inherent risks set forth below. To the extent consistent with appli-
cable law, Drexel Chemical Company makes no other expressed or implied war-

ranty of merchantability or fitness for a particular purpose or any other express )

or implied warranty.

Use Risk ) )

Itis impossible to eliminate all risks associated with use of this product. Plarit in-
jury, lack of performance, or other unintended consequences may result be-
cause of such factors as use of the product contrary to label instructions
(including conditions noted on the label, such as unfavorable weather, soil con-
ditions; etc.), abnormal conditions (such as excessive rainfall, drought, torna-
does, hurricanes), presence of other materials, the manner of application, or
other factors, all of which are beyond the control of Drexel Chemical Company
or the Seller. To the extent consistent with applicable law, all such risks shall be
assumed by Buyer. ’

Limitation of Remedies

The exclusive remedy for losses or damages resuiting from this product (in-
cluding claims based on contract, negligence, strict liability, or other legal theo-
ries), shall be limited to, at Drexel Chemical Company's discretion, one of the
following:

1. Refund of purchase price paid by Buyer or use for product both_t.
or
2. Replacement of amount of product used.

To the extent consistent with applicable law, in no case shall Drexel Chemical
Company or the Seller be liable for consequential, specia! or indirect damages
or losses from the use, handling, or storage of this product.

The terms of the "Warranty Disclaimer” above and this "Limitation of Remedies”
cannot be varied by any written or verbal statements or agreements. No em-
ployee or sales agent of Drexel Chemical Company or the seller is authorized
to vary or exceed the terms of the "Warranty Disclaimer” or this "Limitation of
Remedies” in any manner.

SF-ExploriR is a trade mark of Spectros Instruments, Inc.
Nylofume is a registered trademark of Dow AgroSciences.

Manufactured By:

Drexel Chemical Company

P.O.BOX 13327, MEMPHIS, TN 38113-0327
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APPENDIX A

/

ENGLISH-METRIC CONVERSION TA\ ;

Temperature

(°C x1.8) + 32 = °F
(°F-32)+18="C

N °F Gc

104 ~—1— 40

. 102 ——39
10038
37
98—
. =36
96 —
. =35
94—
L~ 34

92 1 33

90—_ 3,

88— a1 .
86—~ 30
84— 29

a2 ——28
- 27
80—
- 26
78—
25
76 —
—24
74-__23.
725,
70~ 21
68 —— 20
66 —— 19
64— 18

17
62 —

- 16
60 -
’ - 15

I~ 14

56 13

54,
52— 11
50 —— 10
4ag——92

w8
7
44—

-6
42—
-5
40—
—y
38—,

36— .,

34— .1

32==0

DOSAGE:
PRESSURE:

Volume
1 ft3 = 0.0283 m®
1 m?=3531f

[ Fr
1—4—353
10 —4— 353
25 ~—tf— 706
50 ~—— 1,765
75 = 2,647
100 —— 3530
200 —— 7,060

300 —— 10,590
400 —— 14,120°
500 —=f— 17,650
600 —— 21,180
700 —— 24,710
800 —{— 28,240
900 —— 31,770

1,000 —f— 35,300
1,500 w~d— 52,950
2,000 = 70,600
3,000 —{=- 105,900
4,000 —— 141,200
5,000 —— 176,500
6,000 —— 211,800
7,000 —{— 247,100
8,000 —— 282,400
9,000 —— 317,700

10,000 —— 353,000

20,000 —— 706,000

30,000 ~4— 1,057,000

40,000 —— 1,412,000

50,000 —— 1,765,000

100,000 —L— 3,530,000

Wind Speed. .
1.609 kph = 1 mph

0.621 = 1 kph
KMPH MPH
50 —1— 31
48 5730’
29
46 —
T =28
hai HPY

226
1025
124
38
423
36

34 —— 21
30— 20

30 —
28 —
T 17
26 =116
24— 15
L 14
22 —
20 —
18— 41
. 16— 10
14~
12—

10— ¢

0z-hr/1000 ft* ~ gm-hr/m*
1 PSl =~ 6.9Kpa =~ 0.689 bar

1 bar = 100 Kpa =

14.50 PSI

APPENDIX B
GLOSSARY TERM

ACTIVE AERATION: Aeratlon that is not passive. Any increased aeration as a

- result of human intervention or process.

AC_TIVE_ 'INGREDIENT: Components of a pesticide that control the target pest
and is responsible for the pesticidal effect.

ACUTE INHALATION TOXICITY: tmmediate poisoning from a single elevated in-
halation exposure to a substance; causes injury or death from a single expo-
sure.

ACUTE ORAL TOXICITY: tmmediate poisoning from a single oral elevated in-

‘gestion exposure to a substance; causes injury or death from a single exposure.

ACUTE TOXICITY: A rapid response, often within minutes or hours, to a smgle
exposure or dose of a chemical.

ADSORBT(ON/ABSORBTION = SORPTION: The action of a material in hold-
ing a gas or substance. The opposite of desorption.

AERATE: Exchange fumigant-laden air with fresh air until the concentration of
fumigant has reached the permitted entry level.

AERATION: The final step of a fumigation that involves proper ventilation and
clearance of this product from the structure.

AMERICAN CONFERENCE FOR GOVERNMENTAL INDUSTRIAL HYGIEN-
ISTS (ACGIH): The professional organization of governmental industrial hy-
gienists which establishes annual recommended guideline threshold limit values
(TLVs) for lifetime noise, radiation and chemical occupational exposures for eight
hours per day, 40 hours per week.

ANOBIIDAE: A family of bettles which includes furniture and death watch bee-

tles. Anobiids infest all types of seasoned wood, but unlike termites, some anobi-
ids aré able to digest the wood without the aid of protozoa.

ANTIDOTE: A remedy that counteracts the effects of a poison.

ARTHROPOD: Any segmented invertebrate of the phylum Arthropoda, having
jointed legs.

ATMOSPHERE: A mass or bady of gases that are present in a region or place.
AXIAL FLOW FAN: A fan in which the air flows through the impeller and casing

is primarily axial. The impeller is contained within a cylinder housing (AMCA Pub-
lication 211).

BED BUG (Cimex lectularius): Primarily a human ectoparasite in the order of
the Heteroptera and the family Cimicidae, it is also known as “mahogany flat,”
“chinch,” and “red coat.” It got its name from its close association with human
sleeping beds.

BOILING POINT (BP): The temperature at which a liquid converts from liquid
phase into a gas (the temperature at which the vapor pressure in a liquid equals

‘the external pressure).

BONNET: The cap that covers the valve and safety cap on the fumigant cylin-
der to protect the valving system from damage and prevent accidental release
of the fumigant.

BREATHING ZONE: The area within a structure where individuals typicatly
stand, sit or lie down.

BROWN-BANDED COCKROACH (Supella lonipatpa). One of the smaller do-
mestic cockroaches in the family Blattellidae, they prefer feeding on starchy ma-
terials and-do not require association with moisture as do German cockroaches.
They are frequently transported in furniture and will rapidly spread throughout a
building.

CARPENTER ANTS (Camponotus spp.): Conspicuous, large, black or dark-bod-
ied ants found in and around homes throughout the United. States. Carpenter
ants do not use wood for food, but hollow it out for nesting.

CARCINOGENICITY: Possessing the power, ability or tendency to produce or
incite cancer in a living tissue.

CELLULOSE: A polysaccharide consisting of repeated glucose units, whichis a
major component of plant cell walls. Termites help to convert dead wood and
other organic materials containing cellulose to. humus. Termites harbor one-
celled organisms in their digestive tracts, and these organisms convert cellulose
into substances the termites can digest.

CENTRAL NERVOUS SYSTEM (CNS) DEPRESSION: An alteration of level of

" consciousness that proceeds other changes in vital and neurologic signs.

CERTIFIED APPLICATOR: Member of a fumigation crew who has successfully
compieted the proper training and is approved by the State and the manufacturer
to release the fumigant.

MASTER FUME Pace 31 of 34



CHLOROPICRIN: Most commonly known/'" ‘tear gas,' it is a highly toxic, non-
flammable liquid at room temperature wk_

warning agent for odorless fumigants.
CIRCULATION: Mechanically stir or circulate the fumigation atmosphere.

CLAMPS: Devices used to attach tarps together and hold them in place during
a fumigation.

CLEARING: The procedure following the aeration period when the fumigator
tests the breathing space in the structure with sensitive equipment to make cer-

tain the concentration of this product is 1 ppm or less before allowing re-occu-

pancy.

CONCENTRATION: Amount of fumigant per unit area within the fumigated
space during exposure period. Usually measured in ounces per 1000 cubic feet
or grams per cubic meter.

CONDENSATION: The change of a vapor or gas into a liquid.

CUBIC FEET PER MINUTE (CFM): Often used as a rating system for the
amount of air a fan can move.

CYLINDER SLING: A type of holster or suspension ring used to suspend a fu-
migant cylinder.

DEATH WATCH BEETLE: Found throughout the U.S., they attack building tim-

bers in poorly ventilated areas where moisture tends to collect.

DEPARTMENT OF TRANSPORTATION (DOT): Federal agency which regulates
the packaging, storage and transportation of hazardous materials.

DERMESTID BEETLES: Family of beetles that cause damage to fabrics. Most
common species include the black carpet beetle, varied carpét beetle, common
carpet beetle, and furniture carpet beetle. The beetles are extremely small and
rarely seen by homeowners.

DESORPTION: The liberation or removal of a fumigant substance from other
substances.

DEW POINT: The temperature at which water will condense from air (the tem-
perature at which dew forms).

DEW POINT DEPRESSION: The number of degrees the temperature must be
lowered for dew (water condensation from air) to form.

DIP TUBE: APVC tube that extends from the bottom of the cylinder to the valve
on the top that releases liquid Master Fume

DISPERSE: Distribute the fumigant throughout the fumigation site.

DIFFUSION: The spontaneous process whereby a fumigant rhoves from an area
of high concentration toward an area of lower concentration.

DOSAGE: The number of ounce-hours (gram-hours) accumulated during the
exposure period. Target dosage is the ounce-hours targeted during the planning
phase.

DOSE: The amount of fumigant introduced into the fumigation space —0z./1000
cubic feet (gm/cubic meter). Often confused with dosage.

DRIERITE: The hygroscopic material used in the Fumiscope unit to remove’

moisture from the air. Drierite in good condition is normally blue in color.

DRYWOOD TERMITE: A highly destructive wood-destroying termite in the fam-

ily Kalotermitidae found in subtropical and tropical regions of the world. They

generally live in undecayed wood, which has a very low moisture content. Un-
like subterranean termites, they do not need any contact with soil.

EQUILIBRIUM: The state when all the sulfuryl fluoride molecules are at equa!
concentrations from each other in a confined area.

EXPOSURE TIME: The amount of time a fumigant is confined in a structure to.

kill the target pest.

°F/°C: Working temperature. Usually the temperature of the closest spots insect
pests are located. Usually expressed in degrees Fahrenheit or Celsius. In the
case of chamber fumigations, the internal temperature of the commodities to be
fumigated (i.e., site of pest).

FACE SHIELD: One of two pieces of safety equipment permitted to protect the-

eyes required when releasing the fumigant (see goggles).
FLASH_ POINT: The temperature at which vapor explodes.

FLUOROSIS: A mottling or blackening of the teeth caused by an overexposure
to fluorine.

FOG: Very fine droplets of liquid moisture in air.

- FOG OUT: The cond ™

aporizes -slowly and serves as a. ‘caused by a large dn

~tion of moisture inside a fumigated structure which is
. air temperature. Methods to prevent a fogout include:
(1) using the proper inside diameter and length of the introduction hose, and (2)
using appropriate fans with sufficient velocity to effectively mix the warmer air in-
side the structure with the colder Master Fume gas:

FORMOSAN SUBTERRANEAN TERMITE (Coptotermes formosanusi): One of
the most aggressive and economically important subterranean termite species,
they are mainly found in tropical regions.

FRASS: Tiny sand-like fecal pellets excreted by drywood termites which can be

- an indication of a drywood termite infestation. White their color can vary de-

pending on wood consumed, they will always be elongated oval, less than one
millimeter in length, with rounded ends and six concave sides.

FUMIGANT INTRODUCTION: Release of the fumigant from its containers into

" the fumigation space.

FUMISCOPE: A thermal conductivity analyzer used to monitor the concentra-
tion of this product during a fumigation. Measures in ounces per 1000 cubic feet
or gm per cubic meter. The Fumiscope is not for monitoring for human expo-
sure.”

FURNITURE BEETLES: Common group name of beetles in the family Anobi-
idae. Found primarily in the eastern half of the U.S., they attack not only furni-
ture, but structural timbers as well.

GAS: Matter in vapor state. That fluid form of matter which is compressible with
‘limits and, which owing to the relatively free movement of its molecules, diffuses
readily in other like forms of matter and is capable of indefinite expansion in all
directions. .

GERMAN COCKROACH (Blattella germanica): The most common domestic
cockroach species in houses, apartments, restaurant, etc., which hides in cracks
and crevices in areas which are dark, humid, warm and close fo water and food.

GOGGLES: One of two pieces of approved safety equipment to protect the eyes
required when releasing the fumigant (see face shield).

GROUND SEAL: The sealing of tarps to the ground to prevent fumigant loss
dunng a fumigation.

HALF-LOSS TIME (HLT): The relative measure of how well a structure holds fu-
migant. Actual time required to lose one-half of the fumigant concentration,
measured in hours. The fumigant loss rate depends on the building construction,
sealing practices, wind, and fumigant distribution influences. The actual HLT can
be established only by measuring the fumigant concentration during the expo-
sure period with a gas measuring instrument and using Drexel Chemical's Mas-
ter Fume Calculator program.

HANGING BONNET: A type of cap or ring used to suspend the fumigant cylin-
der.

HEAT OF VAPORIZATION: The amount of heat necessary to change a liquid
state to a gaseous state. This is usually measured in British Thermal Units
(BTUs).

HEPATIC: Pertaining to the liver.

HOURS EXPOSURE (HE): The number of hours the site is exposed to the fu-
migant. Exposure periods from 2 to 72 hours are provided by the Master Fume
Calculator which coordinates the necessary adjustments to obtain proper dose
for the job. The hours of exposure begin only after equilibrium has been reached.

HYDROFLUORIC ACID: A highly reactive chemical which can corrode or dam-
age many household effects. This product can decompose into hydrofluoric acid
and sulfur dioxide if exposed to high heat conditions present in gas, flames or
glowing electric eléments.

HYDROGEN FLUORIDE: A colorless liquid made by the action of sulfuric acid
on calcium Ruoride. The compound is an extremely strong fluorinating agent,
which attacks glass.

HYDROLYSIS: A chemical reaction that causes chemical breakdown in the pres-
ence of water.

INSIbE DIAMETER (ID): The measurement of the interior width of the fumigant
introduction and monitoring hoses.

INERT INGREDIENT: Other non-pesticidal or formulating ingredients in a pes-
ticide formulation. -

INTERSCAN GAS ANALYZER: A portable analyzer designed to measure low
concentrations of this product for worker and bystander exposure and final clear-
ing. The Interscan provides immediate and continuous readings of gas concen-
trations from 1 to 50 ppm.

LACHRYMATION: The secretion or discharge of tears from the eye.
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LATENT HEAT OF VAPORIZATION: Thr,/ ‘ber of calories per mole of sub-
stance needed to change a liquid at its b.. _.4 point to a gas. For this product,
this is 4600 cal/mole. When liquid fumigants under pressure are released, avail-
able heat is “pulled” from the immediate surroundings as the liquid changes to
agas.

LATENT MORTALITY: The delayed kill of an organism receiving a toxic dose.

LEAK DETECTOR: Device used to detect leaks in the structure or seal during
a fumigation. An example would be a TIF 5750 or XP-1 detector models.

LOAD FACTOR: The amount of material within the fumigated space. Sometimes
fumigant is sorbed by materials and made unavailable for insect control.

LYCTIDAE: The family of Coleoptera commonly referred to as true powderpost
beetles.

MASTERFUME BAG: Protective nylon bags available from distributors of Mas-
ter Fume used to sea! and protect food, feed, medicines and tobacco products
during fumigation. .

MAXIMUM CONCENTRATION: The greatest concentration of chemical that can
or is permitted to exist as a gas in a given space. The higher the maximum con-
centration of the fumigant, the more that can be applied in a given space.

MCF: 1,000 cubic feet.

MIRAN SapphiRe (mobile infrared analyzer): A type of clearance device used to
clear a structure for re-occupancy after a fumigation. Uses infrared technology
to measure down to ppm.

MOLECULAR WEIGHT: The sum of the weights of the constituent atoms of a
molecule. For this product it is 102.07.

MONITORED FUMIGATION: Repeated observations of a fumigation during the
exposure period to determine the concentration of gas at a specific location, de-
tect gas loss over time, ensure the appropriate amount of fumigant and the ex-
posure time, and/or to reduce potential problems or expenses.

MINE SAFETY AND HEALTH ADMINISTRATION (MSHA): This government
agency is responsible for approving respiratory protection devices used in the
workplace.

MUTAGENICITY: Possessing the power, ability or tendency to produce genetic
changes or mutations.

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH
(NIOSH): The U.S. government agency responsible for research regarding oc-
cupational safety and health issues in the workplace. They also approve appro-
priate safety equipment, such as hard hats, respirators, eye protection, etc.

NATIONAL PEST MANAGEMENT ASSOCIATION (NPMA): A membership or-
ganization which provides educational opportunities and materials for pest con-
trol operators throughout the United States.

NON-FLAMMABLE: Not flammable or readily ignitable.

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA): Federal
agency that regulates worker health and safety procedures and practices.

ODOR POTENTIAL: The possibility of malodor being generated due to the fu-
migant having been in contact with certain materials.

OLD HOUSE BORER (Hylotrupes bajulus): A re-infesting Cerambycid frequently
a pest of newer structures. The larvae hollow out extensive galleries in seasoned
softwood.

ORIENTAL COCKROACH (Bfafta onientalis): Also referred to as the waterbug,
black beetle or shad roach, they are found across the U.S. and feed on rubbish
and other decaying matter.

OUNCE-HOURS (OH) OR GRAM-HOURS: Dosage = concentration X hours
exposure.

OVICIDAL: Possessing the ability to kill the egg stage of an insect.

PARTIAL PRESSURE (DALTON'S LAW): In any mixture of gases the total pres-
sure is equal to the sum of the partial pressures each gas would exert were it
present alone in the volume occupied by the mixture. The total pressure P is
equal to the sum of the partial pressures of the individual gases.

PARTS PER MILLION (PPM): A measure of the concentration of a substance,
e.g., 10 ppm =10 drops of water in a million drops.

PENETRATION: The passage of fumigant into or through an object, such as
wood, tarps, soil, etc.

PERMISSIBLE EXPOSURE LIMIT (PEL): The eight-hour time weighted average -

acceptable inhalation exposure limit for any regulated substance in the work-
place. This exposure limit is enforced by OSHA and is the law.

POSTEMBRYON|C( ‘arval, pupal and adult stages of insects.

POUNDS PER SQUAT‘\‘E INCH ABSOLUTE (PSIA): A measure of atmospheric
pressure. PSIG is pounds per square inch as measured by gauge.

POWDERPOST BEETLES: The common name for the family of wood-destroy-
ing beetles (Coleoptera: Lyctidae) whose larvae attack wood and wood prod-
ucts and reduce timbers to a mass of very fine, powder-like material. True
powderpost beetle are Lyctid beetles, including Lyctus brunneus and Lyctus
plannicolus.

PULMONARY: Pertaining to, or affecting, the lungs.

PULMONARY EDEMA: The presence of abnormally large amounts of fluids in
the intercellular spaces of the lungs.

REACTIVITY: The ability of the fumigant to react with (combine with or change)
other compounds in which it comes into contact.

RELATIVE HUMIDITY: The ratio of the amount of water present in the air rela-
tive to the amount it could hold at 100% saturation; usually expressed in percent.

RELEASE OF FUMIGANT: The actual introduction of fumigant into the fumiga-
tion space or site.

RENAL: Relating to the kidneys.
REVOLUTIONS PER MINUTE (RPM): A measure of fan speed.
RODENTS: Any animal from the order Rodentia, such as mice and rats.

SAFETY CAP: A covering that protects the cylinder valve from damage or acci-
dental release of the fumigant.

SAND SNAKES: Sand- or water-filled tubes made of material used to seal tarps
to the ground to minimize release of the fumigant.

SCBA - POSITIVE PRESSURE: Self-contained breathing apparatus that main-
tains a slightly positive pressure of air inside the face piece at all times.

SECONDARY LOCKS: Securing mechanisms used during fumigation to pre-
vent inadvertent or illegal entry to a structure under fumigation.

SF-ExploriR: A type of clearance device used to clear a structure for re-occu-
pancy after fumigation. Uses infrared technology to measure sulfuryl fluoride
down to ppm level.

SHORT-TERM EXPOSURE LIMIT (STEL): The time-weighted average expo-
sure limit for a particular compound, which should not be exceeded at any time
during a work day, even if the eight hour time-weighted average is within the
threshold limit value (TLV). Exposures to this level of a compound should not be
longer than 15 minutes and should not occur mare than four times per day. There
should be 60 minutes between exposures in this range.

SOCIAL INSECTS: Category of insects that live within a colony where there is
1) a division of labor between types of individuals (castes), 2) more than one
generation is present, and 3) immature stages are cared for.

SOLITARY INSECTS: Category of insects that do not have all three character-
istics of social insects.

SOLUBILITY: The capability of being dissolved in a solvent such as water.

SORPTION: The uptake of gaseous fumigant resulting from the attraction and
retention by liquid and solid materials present. If great enough, there is a grad-
ual reduction of fumigant avaitable to kill the target pest. Sorption may also neg-
atively affect the penetrability of the gas.

SPECIFIC GRAVITY: The ratio of the weight of a body to that of an equal vol-
ume of some standard substance — water in the case of solids and liquids, air
in the case of gases. The ratio of the mass of a liquid to the mass of an equal
volume of water at 4°C, water = 1.

SQUIRREL CAGE FAN: A fan in which the air flow through the impeller is pri-
marily axil upon entering the impeller and is changed by the impeller blades to
an essentially radial flow at the impeller discharge. The impeller is more gener-
ally contained in a volute-type housing (AMCA Publication 211).

SUBCHRONIC ORAL TOXICITY: The oral toxicity of a material determined for
an exposure period between an acute (24 hours) and chronic (weeks to months)
in length.

SUBTERRANEAN TERMITES: Social insects in the order Isoptera, family
Rhinotermitidae, which generally live underground in self-supporting colonies
and require food (cellulose), moisture and soil to survive.

SULFURYL FLUORIDE: The active ingredient of this product, which is non-flam-
mable, non-corrosive and does not cause undesirable odors, is a gas at tem-
peratures above -55°C (-67°F).
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SWARMERS: Winged reproductive terre™~s, which fly out from estabhshed

n
coloniés looking for areas to establish n( ‘onies.

TARPAULIN: Semi-permeable membranes used during fumigation to confine
the fumigant in a specific area during the exposure penod

TEMPERATURE (°C OR °F): The pesticidal activity of a fumigant varies with

temperature. The dosage requirements for this product are based on the mean:

temperature of the coldest potential pest infested site in the structure. This tem-
perature is nearly always represented by that of the subarea soil or slab. A probe
or surface thermometer can be used to measure temperature.. It is very impor-
tant to accumulate the proper ounce-hdurs for the temperature that exists.

TERATOGENIC: The potential for an effect to cause congenital abnormality.

. TERATOLOGY: The division of embryology and pathology that deals wnth ab-
normal development and congenital malformations.

TERMITE: Wood-destroying insect in the order Isoptera generally found ih
warmer regions which feed on the celiulose in wood to survive. -

THRESHOLD LIMIT VALUE (TLV): The time-weighted average concentration .

for a normal eight-hour day and 40-hour work week to which nearly all workers
may be repeatedly exposed day-to-day without adverse effects.

TRAP METHOD: Tarpaulin removal aeration plan developed in California,which
can be used as a guide to minimize worker exposure during aeration procedures
following a fumigation at a typical family residential structure.

UNDERSEAL: The rating of the surface below or under the structure being fu-
migated. The underseal can vary from a slab (concrete) to sandy soil. This fac-
tor is one of the five that will impact the estimated half-loss time for a fumigation.,

VACUUM CHAMBER: Specially built steel chamber used for fumigation. After
the material to be fumigated is placed in the chamber, air is evacuated by pumps.
The fumigant is then admitted and rapidly filis all the air space previously occu-
pied by air.

VALVE STEM: Openmg at the top of the cylinder through which the fumlgant is
released.

VAPOR CORROSIVENESS: The tendency of the gas to corrode matenals
When properly introduced, this product is not corrosive.

VAPOR DENSITY: The weight ratio of a gas to air.

VAPOR PRESSURE: The pressure exerted by a gas that is in equilibrium with
its solid or liquid state. The higher the vapor pressure, the more easily and rap-
idly a fumigant wil! diffuse and penetrate to reach a gas-air equilibrium and the
more rapidly it will aerate and desorb.

WARNING AGENT: A type of ‘tear gas’ introduced into a structure prior to fumi-
gation to assure the space to be fumigated is and remains free of people.

WATER SOLUBILITY: The ability of the fumigant to dissolve in water. The less
soluble in water, the less that compound is attracted to and adsorbed on the sur-
face of materials. it is also important when considering penetration of the fumi-
gant into soil moisture.

WATER VAPOR: Water in the gaseous state.
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